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CHAPTER ONE
STANDARD CAS DIVISION PROCEDURES

100. INTRODUCTION

In Strike, you learned to operate in a secfammation In CAS,division flight operatios will

be your first exposure to flying with more than two aircinafihe formation Leading a division
requires higher situational awareness (SA) and more forethought than previously requied
maneuvering is inherently restricted with more aircraft in the fligtterefore, basic division
procedures must be thoroughly understood bef@ean achievenission success.

Division formations have three or four aircraft and are comprised of two secli@ndivision

has only three air cr afforexampteDashsOne(ddmmetl isthe Al i g h
Leadfor the first section ani the owerall Division Lead. Dasiwo (Hammefl2) is

Hammerl 1 @wisgman. Dash Three (HammgB) isLeadfor the second section. DaBbur

(Hammer14) is Hammeil 3 @wisgman. Division formations are commonly usedboth

administrative and tactical military flights.

During CAS eventsta/T-86, you will transit to and from the operating area in a division, split

into singleshipsfor the conduct portiorandthen rejointhe divisionfor the RTB. Although

separatedyou are stilconsidereca A f | i ypumust mainteith SAast o each aircr af |
position and altitudeProper procedurespmmunicationsand strict radio disciplinare

requiredto makethis happen As a reminder, SNFOs may choose their tactichkogns,e.g.,

Hammer, Rage, etc., for CAS events.

101. DIVISION FORMATION BASICS
1. Division Formation Responsibilities
Division formation esponsibilities are very similar to twadane formation except now there are
morewingmento consider antb back upLead Additionally, it is common to detach the second
section:

a. During severe weather

b. For tactical employment

c. Intheevent amaircraft is having mechanical problemsdifficulties
As such Hammerl3 and Hammet4 should always be ready to detach as a section to complete
the mission. Additionally, Hamme3 should be ready to assume the responsibilities of the
Division Lead in the event Hamméd is unable to lead the fighHowever Hammer136 pilot

must havea Division Lead qualificationso consult your instructor to assess Instructor Pilot
qualifications
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CHAPTER ONE T-45C ADVANCED CAS PROCEDURES

2. Division Formation Communication

Passing hand signals in division is very similap&ssing hand signails section exceptead
cannot see alvingmen all the time. Therefore, it is incumbent on each aircraéigeatpased
hand signals up and down the formation.

Radio communication in division formation is slightly more difficult because of the number of
aircraftinvolved In VT-86, we will utilize positive checlns as discussed in tAi&AC SOP

(P-821 Appendix D) Due to the size of the formation, positive chetlvill takelonger to
execute and are somewhat cumbersome on the redahwingman must expeditiously check

in when prompted. Ondeeadhas initiated a cheek, eachwingman should wait for the

aircraft ahead in the formation to chdok If the preceding aircraft has not checkedafter a

few moments, succeeding aircraft slibcontinuewith thecheckin. This procedure enables
Leadto keep track of who is on the frequency and who is not. This makes tracking down the
errantwingmaneasier forLead

Leadshould refer to the flight as a "flight tireefour” during initial @mmunications with
every newATC controller. On subsequent transmissions with the same controlleratiokust
call sign (i.e. ROKTL1) may be used. Identifying the formation as a flight of four will assist
controllers and other aircraft to plan for faege formation. On the ground, this clarification
should prevent other aircraft from taxg between members of the formation.

3. Non-Tactical Formations

a. Echelon- the standard division formatiarsedwhen the flight can be critically
viewed from he ground (Figuré-1) andis most common during the initial joimp
after takeoff as well a®r division breaks. Tédivision echelorformation is
cumbersome because turns into the echelon are difficult fovitlggnen (especially
Hammer14). Thedivision echelonformationmay be flown in either parade or cruise
position, and the positioning of tengmen is the same as for section parade (30
degree bearing) and section cruise-(@&gree bearing). However, in echelon cruise,
wingmen may fly slightly eute to facilitate the passing of visual signals.

1-2 STANDARD CAS DIVISION PROCEDURES



T-45C ADVANCED CAS PROCEDURES CHAPTER ONE

Figure 1-1 Division Echelon Formation

b. Balanced Cruise or Fingertigl he balanced cruidermation,commonly referred to
asdingertipg is a division formation that allows for more maneuverability and ease
of flying whencompared talivision echelon. Aslepictedn Figurel-2, fingertip
formationis flown with Hammer12 on one side of Lead and Hamri&/-14 on the
other side. Fingertipormationis the most commaodivisionformation used during
the transit phase of the flight. It allows Hamnidrto maneuver the division easily
in any direction. Typically, Hamme3 will pick the side of the formation desired
while Hammer12 will move b the opposite side to balance the formatimncethe
name balanced cruise. In balanced cruise formation, HartBeshould leave
enough room between his aircraft and L@ao that Hammetl2 can cross under into
echelon formation if required (Figuie2).

Figure 1-2 Balanced Cruise Formation (Fingertip)
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The division can transition from echelon to fingein one of two ways (Figure-3):
a. Have Hammeifl2 execute &rossunder
b. Have the Hammet3/-14 execute aection crossinder

In the first casel .eadwill signal Hammer12 to cross under. When the crassler is complete,
Hammer13/14 will moveinto position.

In the second caskeadwill signal for a section crossnder. HammefL2 and Hammet3 will
passthe signal down the line, and the Hamii8f-14 section will execute a section craswler.
For a section crossnder, Hammef3 executes a cross under on Lead while Harimer
simultaneously executes a cross under on Harii®by controlling relative mobn so that
Hammerl13 is always between Hamme4 andLead Hammerl3 should not rush this
maneuver because hsngman must travel a greater distangeing so mayaug thewingman
to lose proper position or to be spit out.

Figure 1-3 Echelon to Fingertip Transitions

If the division encounteisadverteniMC, wingmen will tighten into parade positions
Hammer13 will match Hammed2's spacing oftead(Figurel-4). Thisdivisionformation is
called balanced parade because each aircraft is flying a parade position on their respective
interval. Note that dvision formatiors shouldnot purposely fly into IMC If IMC is expected,
theflight leadshouldestablish two separate sectigm®r to encounteringMC. The key is to
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T-45C ADVANCED CAS PROCEDURES CHAPTER ONE

avoid IMC all together, if possibleThe balanced parade formatiorayalso be used when the
division formation performs a flyover.

Figure 1-4 Division Balanced Parade or Fingertip Formation

4. Tactical Formations

Tactical formations generally offer mutual support to the formation and prevent compromise of
the entire formation. There are many different formations used in tactical operatibitss not
practical to list them all hereDuring CAS at V86, the two most common tactical division
formations are discussed below as one or both may bedusied while training.

a. Battle Box- The Battle Box formatioffFigure 15) is normally used on division low
level ingress to the target area. As with all division formations, it is comprised of two
sections. To form the Battle Box, the first section will push into Combat Spread.
The second section wiistablish 1 NM in traiin Combat Spread. Recall that
Combat Spread is NM abeamand+/-1000-3000feetof altitude separationThese
distances camary based on threat and posture (i.e., offensive or defensive).
Additionally, the trail section can offset to the left or rigetnecessary for
maneuvering or other tactical considerations.
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Figure 1-5 Battle Box Formation
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b. Wall - The Wall formation (Figuré-6) is a tactical formation in which all four
aircraft in the division fly abeam.

Figure 1-6 Wall Formation

To form the Wall, Hammet3 will fly Combat Spread offammerll. Hammerl2/-14 will fly
combat spread off their respective lead. The distance between aircraft will be dependent on the
enemy threat, as well as the friendly posture. Depending on th@mitLthewWall can be

modified and thevingmen can close to a Tac Wing or even a Cruise position on their respective

lead. Figurl-7 i | l ustrates a f orFludFourds oftercusdd foeadmim F1 ui d
transits to/from tactical areasd forbattle damage checks

Figure 1-7 Fluid Four Formation
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102. GROUND/DEPARTURE PROCEDURES

As with section procedures, each aircraft will conduct individuaflgget inspections and
engine starts.

1. Division Line, Taxi, and Hold ShorProcedures

Start up and line procedures are identical to those udeahiiliarizationand Section formation
flights. TheDivision Lead will obtain clearance for the entire flight. If weather precludes a
division takeoffthe LeadSNFOwill coordinate individual learances for the sections or for
individual aircraft as necessary.

Radioswill be sein the same way as a sectiper the TAC SOPOnce all aircrafare complete
with final checksL.eadSNFOwill initiate a positive checkn on AUX per the TAC SOP

Division formations will taxi on alternate sides of the taxiway (staggered) to reduce the length of
the formation and reduce the hazard of FOD. For a staggered teRiyitsien Lead will take

the downwind side of the taxiway, and thimgman will alternag sides in sequential ordef

the division is unable to staggémne division willtaxi on centerline Figure1-8 illustratesboth

of these taxoptions The SOP will define the minimum taxi distance for both staggered and
centerline taxi profiles.

If not cleared for takeoff approaching the halibrt line,Lead will positiontheaircraft
approximately 45 degrees off runway heading close to the hold shaftdirle. The other

aircraft in the flight will follow lead so that they line up as demldateFigure 19. However, this
may not be possible depending on other aircraft in the $tubddt area; as such, the positioning of
the aircraft in the flight will be at the discretion of the respective IBs incumbent on the

Lead SNFO to maintain Sén the location of all aircraft in the flight.
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Figure 1-8 Division Taxi; Staggered and Centerline
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Figure 1-9 Division Hold Short Procedures
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2. Division Takeoff

There are numerous division takeoff scenarios. The weather and runway aeadaisy
factors indeterminng the specific takeoff procedure. Regardless of the type of takeoff, proper
coordination igparamountiue to the formation size.

Theprimary division takeoff procedute the interval go Expect to execute the division interval

go unless specifically briefed otherwise during training at86T The runway width will

determine if all four aircraft can take the single runway at ofte required width i200 feet

or 50 feet per aircraftTherefore, fithe runway ionly 150 feet wide, only three aircraft can be

on the runway with Hammetr4 waitingat the hold shod s t he A st Whenmepace ai r cr
permits,the stinger ldammer14) will take the runway and takeofRegardlessheaircraft will

lineup on the runway in an Echelon formation (Figin#0) that will permit an urobstructed

view between pilots. IfHammdar4 i s a st i ngHammer BdeteonthePradwi | | c al
when the aircraft is in position and ready to take thevayn

Once all aircraft are lied up on the runway and clearfed takeoff,Leadwill initiate the rurup

andeach aircraft wilconducttheirindividual MRT checks. After MRT checkandwith a good
thumbsup fromall wingmen,Leadwi | | gi voff ot hse gfnkailhe skeffdollb e gi n t
Wingmenaircraft will initiate their takeoff rofiin order and in accordance with the SOP

mandated intervals.

11111
7Ll 7R

Ay
x
x

A ="

Figure 1-10 Division Take-off (Interval Go)
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3.  Division Departure

LeadSNFO shouldvait longenough for all wingmen to get airborne prior to contacting
Departure A good technique is to first execudeparturgorocedures prior to contacting
Departure After takeoff, the flight will normally rendezvous in parade at 250 KIAS auth e
SNFO will moritor closure and airspeed duritige division rendezvousOnce all aircraft are
joined,Leadwillgi ve t he At atkeflightwilluautsbalanceand the ision will
proceed on the departuais directed

103. ENROUTE PROCEDURES

The division will proceed enroutes briefed, normallin the balanced cruise formation. Each
member of the division will maintain a position that allows Lead to keep sight and pass hand
signals.

Depending on the mission and working atbalLead SNFOwill be required to check in with
range control andbtainclearance into the MOA aange. EnteringMOA as a division
formationis similar to previous flights in the syllabus, excépre arenore wingmen.If

operating in a range that has a sepawaige agency, it is prudent to clear the FAC(A) off
frequency to coordinate range check in for the divisiOnce range entry clearance is obtained,
the FAC(A) will report back on Tac Freq with the range clearance and restrictions. The Lead
SNFO is reqired to read back the range restrictioasbatimover Tac Fredn this scenario

TheLeadSNFO should strive teeceiwe clearance to enteéhe MOA orrangeas early as

possible In addition theLeadSNFOmustinitiate the Fencén checksma ke a p@ri@er9 o cal |
to entry contact rangeontrol (if applicablg, cancel IFR (as necessargigscend the flight (as
necessarykgxecute the @Varm (as necessaryand report Fencebh (Depending on airspace

restrictions, you may not be able to exedhe GWarm until inside the working argaAviate,

navigate, communicate is key. Descending a division is more difficult than a section; staying

ahead of the flight is required. Figurell illustrates a recommended timeline for descending

the divisbn.
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Figure 1-11 CAS Division Descent TimelineExample

104. FENCE-IN/OUT
1. Fenceln

Approaching the working area, target ar@arange, the SNFOs shall complete appropriate

A/S checklist as required by the mission. This is accomplished by fencing in the flight with a
NfnFedh o® c a&&cFreqoAsaith section formations, this directs the flight to switch from
an administrative mindset to a tactical mindset. The Fénceecksshouldbe directedy Lead
SNFQin an effort to assurtat the division has ample tinhe complete the Fenda checks

prior to entering the area or approaching the target. This will alleviate distractions in the
working area and allow total focos the task at hand ontiee flight isestablished in the range.

2.  FenceOut

After the tacticaportion of the flightis complete an@nock it Offéhas been calledhe Lead
SNFO will direct the flight to Fene®ut The Lead IFshallbe responsiblér ensuring the
rendezvous is conducted as briefed or coordinating the rejoin as redtaeldl SNFO should
monitor therendezvousvhile Lead SNFO begins the process of exiting the working tasks
include geting ATIS (as required)checking out offte MOA and switching the flight to ATC
Again,remembering t@aviate, navigateaendcommunicate is keyThelLead SNFO must
prioritize which task takeprecedene administrative tasks should not Becomplishedintil a
safe rendezvous is assured.
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105. DIVISION RECOVERIES

Upon completion of the tactical portion of the fligirtd rejoin the division will return to base.

The type of recovery conducted will be dependent upon the weatherdavidual aircraftfuel

states. As with sectidiormation evets, the lowest fuel state in the division becomes the fuel
state of the flight. Weather may preclude the break ifthat is the case, Leadustcoordinate
splitting the division into two sections for visual straigig orapproaches Individual

apprachesmay be necessary if the ceiling is below circling minimums or 1,000/3 in the absence
of a circling approach

As previously discussedud to thenumber of aircraft ira division, it is inherently less
maneuverable than a section or single aircraftditionally, Lead is limited irthe maximum

and minimum powesettingsallowed in flight, which means accelerations and decelerations take
longer to affegtand the allowablergle of bankusedin turns is more restrictedrhese
considerations requireelad to anticipate climbs, descents, speed chaagdgurnsn orderto

have the division properly configured for recoveliymely and &ective communication with

ATC is essential for a successful division recovery.

1. VFR Recovery
The overhead break the mostesirablerecovery for a divisiofiormation and therefore, it is the

most common Normally, a two-second interval break will be used from the echelon formation
(Figure1-12), although many variations may be briefed and flown.
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Figure 1-12 Echelon Break
2 IFR Recovery

Division IMC recoveries arprohibitedbecause of the risks associated with configuring the
flight and achieving flight separation in instrument conditions. Therefore, divisioratiors
should besplit into two sections jr to reaching IMC during theecovery. Each section will
execute a section approach in accordance agithblishegbrocedures

If weather dictates, the division Lead may elect to break up the flight into individual aircraft for
recovery. Lead will coadinate £quencing and obtain individuaingmansquawks with
ApproachControl. Headwork dictates that the aircraftdeguencech order of fuel statevith

the loweststatebeing the first to recover

106. DIVISION EMERGENCIES

1. Aborts

An aboredtakeoff during a division takeoff creataslangerous situation whetheraircraft are

following. This isespeciallytrueif thearresting gear is required. Even though the procedure is
the same as in sectiéormation the complexity increases with fioaircraft Wingmen still
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completing normalakeoffchecks/scans must remain alert to the possibility of aircraft aborting
ahead of them

If you need to aborgour takeoffwith flight members behind you, the will call "C/S aborting

on AUX and will remain onhis/herside of the runway until either all other aircraft are airborne
or s/he iscleared to centerline by the remaining aircbahind you If you are aborting as the
last aircraft in the flight, th& will call " C/S aborting on AUX and easéhe aircraft to the
centerline in preparation for taking the long field arresting geseded. Wingmen not

involved with the abort should remaifff the radio To avoid any possible confusiditl e ar 0
should be the only word spoken after an abort@ghas been made.

2. Inadvertent IMCLost Sight

If a formation flight inadvertently entetsIC and it is obvious thahis conditionwill prevail

more tharfor a very short perigdhe flightLead will transition to instrument flight and level his
wings. Oncewings level andgteadyl eadmay coordinatéetaching the second section with
ATC by having them assigam additional squawk

Another option for a divisiohead is to reverse his heading in a shallow, gentle turn to exit IMC
conditions. Turns shodilbe made away frotie section in a division, in this castgammerl3.

While divisions shouldvoidflying into IMC, it may not be possible to do so dndt sight
procedures remain the same as in a sectimst sight wingmen should be judicious in exeng
the procedures to help prevent other wingmen bethiewhfrom also losing sight or causing a
mid-air collision.

3. Mid-Air Collision

As in section maneuvering, the first consideration after aamidollison isto ascertain if the
aircraft iscontrollable If it is, maintaincontroland maneuver as necessalfyit is not, you
must quickly determine if control can be regained iatite aircraft can still be flownlIf your
aircraft is out of control, follow NATOPOCF procedures and adhere to NATGH&: tion
criteria.

If a mid-air occurs in division flightthe involvedaircraft will separate and not rejoiiNon-

involved aircraft can assibly providingv i s u a | i nspections and bei
as r@uired. Thedivisionf | i ght wi |l 1l spl it i nan®dRTB erditeitto ns
the nearest suitable airfiedd circumstances dictat€onsideration should be given to which
aircraftis more severely damagathdto whetherarresting geds) is required an@vailable.

STANDARD CAS DIVISION PROCEDURES 1-15
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CHAPTER TWO
DIVISION CAS TACTICS AND PROCEDURES

200. INTRODUCTION

Close air support (CAS) can be conducted at any place and time friendly forces are in close
proximity to enemy forces. The word "close" does not imply a specific distamcsjtuational.
Detailed integration due to proximity, fires, or movement ésdbtermining factor. At times

CAS may be required to exploit tactical opportunities; it provides firepower in offensive and
defensive operations to destroy, disrupt, suppress, fix, harass, neutralize, or delay enemy forces.

Each service prepares to doypCAS within its roles as part of the joint force. As a result,
varieties of aircraft areapable of performing CAS. The Joint Force Commander (JFC) and staff
must be capable of integrating all CAS capabilities into the Operational Plan.

201. PRINCIPL ES OF CLOSE AIR SUPPORT

CAS is used to attack the enemand to augment other supporting firgsa variety of
environmental conditiongothduringthedayandat night. The speed, range, and
maneuverability of aircraft allow them to attack targets ¢ilaer supporting arms may not be
able toengageeffectively. In order to accomplish this complicated mission, certain terms and
ideas must be understood by ground forces and aircrew.

The CAS Joint Publication and JFIRIEeusedto provideguidance taircrew in CAS planning,

definitions and tactics.Whenquestions arise, reference the Joint Publication and/or JFIRE
providedon the VT-86 E-brief website You will find these labeled as:

1  Close Air Support Joint Publication(®.3series
1  JFIRE 309.32series
1. Definitions/Concepts

a. CAS- Close air support (CAS) can be defined as air action by fixed and rotary wing
aircraft against hostile targets in close proximity to friendly forces, requiring detailed
integration of each air mission with theefiand movement of those forces.

b. Controller- All references to "controller" in the rest of this FTI can refer to a Joint
Terminal Attack Controller (JTAC), a Forward Air Controller (FAC), or a Forward
Air Controller (Airborne) (FAC(A)). If a specifitype of controller is required, it

will be referenced directly.

c. Types of CAS Close Air Support missions are divided into two distinct mission
categoriespreplannecandimmediate

DIVISION CAS TACTICS AND PROCEDURES 21
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I. Preplanned CAS in accordance with a program planned in advance of ground
operations.

ii. Immediate- CAS to meet specific, rediime requests that arise during the
course of battle and by nature cannot be planned in advance.

d. Preplanned Preplanned CAS missiomase further categorized into Scheduled and
On-call missions.

i. A Preplanned Scheduled CAS mission is an air strike that has been requested by
a supported ground unit sufficiently in advance to permit detailed mission
planning and coordination prior takeoff. These missions are flown against a
predetermined target and executed at a precise-Oim€arget (TOT) specified
by the supported unit.

ii. A Preplanned Oiall mission is a mission where the aircraft are preloaded for a
particular type of targednd then placed in a standby ground or airborne alert
status. Orctall missions are then executed only when the requesting unit calls
for them. Detailed mission planning and briefing of aircrews on all mission
essential information is normally not podsibrior to takeoff.

e. Immediate- An Immediate CAS mission is an air strike on a target that was not
requested sufficiently in advance to permit any mission coordination or planning.
These missions are executed in response to urgent requests bypthrtesiground
unit to strike targets of opportunity. Urgency often requires that aircraft be diverted
from a preplanned mission supportimge groundunit to an immediate mission for a
different ground unit. Mission coordination is often accomplishedevihe flight is
enrouteandthe aircraft is usually briefed by the terminal controller. Most immediate
CAS requests ardled with on-call missions.

2. Tactical Risk Assessment

In addition to proper battle tracking, the supported commander and stegfcantinuous

tactical risk assessmentRisk assessments involve the processing of available information to
ascertain a level of acceptable risk to friendly forces or civili@@sed on the current risk
assessment, the supported commander wéigh tie benefits and liabilities of authorizing

CAS employment CAS maynot alwaysbethe best option.

3. Troops in Contact

JTACs/FAC(A sand aircrew should regard friendly ground forces receiving tefeetire as
Atroops 00 m &t DTACsaamdhircrew must carefully weigh the choice of munitions

and types of &rminalAttackControl(TAC)agai nst the risk of friendl
contacto does not necessarfiTyoadpstianecantspetcas
advisory callto increase awareness and to highlight the urgency of the ground situation;

however, the call does not remove the airésew J Ts fe§ponsibility to avoid civilian and
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friendly troop casualtiesi Tr oops i n contacto requimine the su
priority of CAS with respect to other mission impactypes of TAC will be discussed later in
this FTI.

4. Risk Estimate Distance

a. Risk estimate distances allow the supported commander to estimate the potential
danger to friendly troops froméhCAS attack They aredefinedas 0.1 percent
Probability of Incapacitation (). A 0.1 Rindicates that 1 in 1,000 troops would be
injured if the particular ordnance impacted at the specific distance. Many factors go
into determining the risk assesamédistances, factors such as delivery profile, target
elevation, terrain, buildings, trees, and the calculation of these numbers is beyond the
scope of this course.

b. Danger Close Ordnance delivery inside the 0.1 percendiBtancds considered
A d a n g e r The dupparted commander must accept responsibility for the risk to
friendly forces when targets are inside the 0.1 percatisfnce.Risk acceptance is
confirmed when the supported commander passes their initials toableragt CAS
aircraft through the JTAC/FAC(A), signifying that they accept the risk inherent in
ordnance delivery inside the 0.1 percerdiBtance.When ordnance is a factor in the
safety of friendly troops, t hparalleltother af t w
friendly forcebds axis or orientation, to
short of the intended impact point onto friendly positions.

5. Collateral Damage

Avoidance of collateral damage during CAS operations begins ppldhaing phase and is
continuous throughout the preparation and execution ph@s#ateral damage is unintentional

or incidental injury or damage to persons or objects that would not be lawful military targets in
the circumstances ruling at the time.ci&ilian casualty is a narrower term used to refer to
unintentional injury or death to civilians who would not be lawful military targéthen

referring to CAS, civilian casualties are a type of collateral damBgeussion in this

publication will facus on minimizing collateral damage during CAS operations.

6. JTAC/FAC(A) Responsibilities

All CAS planners employ available resources, within the constraints of mission accomplishment,
time, and friendly force protection, to minimize collateral damaijee primary cause of

collateral damage igositive identification RID) failure. Therefore, JTACs physically present at

the point of air weapons employment have a responsibility to work with the supported ground
commander to ensure PID is attained asniéters haveSA to both friendly and civilian locations
JTACs/FAC(A)s often provide final terminal control of CAS weapons, which ensures weapons
employment is correct and safe, in order to limit collateral dam3gaCs/FAC(A)s can help
minimize and migate collateral damage in the following ways:

a. Understand the major causes of collateral damage
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I. Failure to positively identify targets as hostile and geospatialiyne their
location, or failure to identify civilians in the vicinity of the target.

ii. Improper weapoito-target match in a given operatiomgivironment
Ordnancefuzing, and delivery method can all have large impacts on the level
of collateral damage and must be appropriately selected based on mission
accomplishmenftriendly forceprotection,and proximity of collateral entities.

iii. Weapon MalfunctionsFailure to properly plan attack axisnuatigate weapon
guidance failures or miss distancé$éuman error or technology failure chead
to weapons landing off target or largésmdistances resulting in increased
collateraldamage.

iv. Occasionally, certain targets are of such high strategic importiaaica
conscious decision is made by military and political leaders to engage the target
despite the collateral riskThese cass are not typical in the CAS environment
and require apecialized review and approval process.

b.  Apply the proper mitigation techniques

i. JTACs/FAC(A)s must be vigilant to identify the presence of noncombaadts
incorporate patterof-life into their targeting decisions anecommendations to
the supported ground commanded3 ACs/FAC(A)s must be proactiand
especially careful when using any form of remote targeting (scout, JFO, VDL).

ii. JTACs/FAC(A)s can select ordnance with lower explesield,greater
precision, or which have less fragmentation potential if it still achieves the
groundc o mma n d e r |6 additiom dTACsFAC(A)s can specifyzing
combinations that leatt lower collateral damage such as ddlang to
minimize fragmentation, or airburfizingt o mi ni mi ze t he weapo
penetration and effect of blast against a structti@wever, usingecondary
fuzing options may increase the risk of weapon failure (dud or low order
detonation) or decr ez dJACHFAGA)scanaalsm n 6 s e f
select araimpoint offset to bias weapons effects away from nearest collateral
concernsiftheground o mmander 6s desired effect wi

iii. JTACs/FAC(A)s must takenot only friendly locationsbut collateral conerns
into account when planning attackeaxo mitigate the effects of weapons
landing off target due to human or technological failtPeoperly orienting
attack aes, sothe weapon is moving away from the nearest collateral concern
at the point of impacaccounts for possible misses, and orients fragmentation
patterrs away from the nearesbllateral concern.

iv. JTACs/FAC(A)s must use all means available to ensure tiagton is
accurate and of sufficient fidelity to achieve mission objectidsey must also
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exercise appropriate diligence in target correlation to ensure the correct target is
attacked.

7. Weapons Release Authority

The intent is to offer the lowest level supported commander, within the constraints established
during riskassessment, the latitude to authorize weapons employieat to CAS target

engagement, supported commanders also delegate weapons release authority to JTACs/FAC(A)s
for specific engagementd he authority and responsibility for thexpenditure of any

ordnance on the battlefield rests with the supported commandeapons release authority

grants JTACs/FAC(A)s the authority to provide the following clearance calls to attacking

aircraft:

a. ABORT: Term used by a JTAC/FAC(A) during all types of contmterminate the
attack prior to weapons release.

b. CLEARED HOT : Term used by a JTAC/FAC(A) during Type 1 and 2 control when
granting weapons release clearance to an aircraft attacking a specific fanget
e x a mHanemerlHCLEARED HOTO

c. CONTINUE: Term used by a JTAC/FAC(A) during all types of control to authorize
the aircraft to proceed with the attack profile, buap@ns release is not granted

d. CLEARED TO ENGAGE : Term used by a JTAC/FAC(A) during Type 3 control,
granting a weapon®lease clearance to an aircraft or flight to attack a target or
targets within the parameters prescribed by the JTAC/FAC(A).

e. CONTINUE DRY : Continue present maneuyerdnance release is not authorized
Used to provide approval to aircraft to contthe pass without expending ordnance
during Type 1, 2, or 3 controlsGiven in place of a cleared hot when weapons release
is not intended, such dsiringtrainingor ashow of force.

WARNING

The word CLEARED will only be used when ordnance is agtuall
to be delivered. This will minimize the chances of dropping
ordnance on dry passes, further reducing the risk of friendly fire
incidents. Nonstandard calls must be avoided at all times.

JTAC to FAC(A) Coordination. The responsibilities of the JTA&hd the FAC(A) must be
determined prior to the attack hese responsibilities may include coordination with maneuver
elements, attack aircraft briefing, target marking, airspace deconfliction, SEAD execution, and
the person who provides final attack clearance.
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9. Types of Control and Methods of Attack

Types of Contral Types of TAC are tools that give the ground commander the greatest chance

of accomplishing the mission while mitigating friendly fire and collateral dam@ge tactical

risk assessment determines which type of control (1, 2, or 3) is Tligpd of control shall be

passed as part of the game plan before the attack brief for aircrew SA, but imposes no

requirement on the aircrewlhere are three types of control (Types 1, 2, and Bhe type of
control conveys t he hdowhesid mitightArSK aAd tite ieed ta comtrolt o n
individual attacks

Terminal Attack Contro(TAC) - There are three types of terminal attack corgrateapons
release authorization: pg 1, Type 2 and Type 3.

a. Type 1 Control

Type 1 control is usedthen the JTAC/FAC(A) requires control of individual attacks and

the situation requires the JTAC/FAC(A) to visually acquire the attacking aircraft and the
target for each attacklype 1 controkhould beutilized when the visual acquisition of the
attackirg aircraft and analysis of attacking aircraft geometry by the JTAC/FAC(A) is the
best means available to ensure mission success and reduce the risk of the attack affecting
friendly forces and/or collateral concernghe intent is that the JTAC/FAC(A) iblke to

assess the attack geometry of the aircraft to predict the weapon trajectory from release to
impact, helping to ensure friendly positions and collateral damage concerns are safe from

undesired weapons effectfhe JTAC/FAC(A) will withhold clearanceuntil the
attacking aircraft has completed maneuvering on the target

NOTE

Attack aircraft are required to validate target locationaryand
all means necessanyap plot, visual recognition, etc.

Type 1 control procedures are as follows:
i.  TheJTAC/FAC(A) visually acquires the target.
i. The JTAC/FAC(A)passes the game plan and CAS twithe attacking aircrew.

iii. The attack aircrew validates target locatiorchysscheckinghat the position is
coincident with the expected targetarasng all appropriate means.

iv. The aircrew will read back Line 4, Line 6, and any restmdiprovided by the
JTAC/FAC(A).

v. The JTAC/FAC(A) will comuct correlation as required.

vi Aircrew wil Il NBrOOUWNDde caan IAliHF requested.
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Vil.

viii.

Attack aircrew wil/l provide Al N6 call,
to-ground attack prior to weapons relea3ée terminal controller may require
the CAS aircraft to ACall oI N@onwith dir

portion of the C/ brief.

The JTAC/FAC(A) will visuallyacquire the attacking aircraft.

The JTAC/FAC(A)will analyze attacking aircraft geometry to ensure mission
success and reduce the risk of the attack affecting friendigga@nd/or

collateral concerns.

The JTAC/ FAC(A) will provide a ACLEAREI
AABORT, 0 theasoegprocedures being met.

b. Type 2 Control

The JTAC/FAC(A) mustvisually acquirethetargetor utilize targetingdata from another
asset with accurate re@e targeting information Type 2 control requires control of
individual attacks.While not required, if the tactical situation allows, the JTAC/FAC(A)
should make every effort to visually acquire the attacking aircraft and assess attack
geometry in order to prade an additional measure of safety, enhance SA, and be able to
abort the attack if necessaryExamples of when Type 2 control may be applicable are
troops in contact, night, adverse weather, and high altitude or standoff weapons
employment.

Type 2 control procedurese as follows:

Vi.

Vil.

The JTAC/FAC(A) visually acquires the target or acquires targeting data from
another asset with accurate réaie targeting information.

TheJTAC/FAC(A) passeshegameplanandCAS brief to the attacking
aircrew.

The attack aircrew validates target locatiorchysscheckinghat the position is
coincident with the expected target area, using all approprisa@sn

Theaircrewwill readbackLine 4, Line 6, andanyrestrictionsprovided by the
JTAC/FAC(A).

The JTAC/FAC(A) will @nduct correlation as required.
The aircrew will provideafil| P | NBOUNDO cal | I f reques
The attack aircrew will provide the JT;/

entering terminal phase air-to-ground attack, prior to weapons release
Aircrew should make this call at the appropriate time to allow clearance before

DIVISION CAS TACTICS AND PROCEDURES  2-7



CHAPTER TWO T-45C ADVANCED CAS PROCEDURES

entering the release windowf. a restriction in the form of a direction or final
attack heading (FAH) was given in the CA$hrthen it will be included with
the IN call.

E x a mplN feom thé Southh  dN heaidling 360 @\ll attacking aircraft are
required to provide an IN dalnless coordinated otherwise.

vii. JTAC/ FAC(A) wi |l provide a ACLEARED HO°
MBORTO based on t he aHdmheeasgpofafliglre dur es b
conducting attacks together, the JTAC/FAC(A) may elect to either provide a
single clearance for the flight or each attack aircraft individually, based upon
the tactical scenario.

c. Type 3 Control

Type 3 control is used when the controller requires the ability to provide clearance for
multiple attacks within a single engagement and any or #heofollowing conditions
exist:

i.  Controller is unable to visually acquire the attackraft at weapons release
ii.  Controller is unable to visually acquire the target
iii. Attack aircraft is unable to acquire the mark/target prior to weapons release.
NOTE
Type 3 control procedures are not ugdedngtrainingat VT-86.
Methods of Attack.

The method of attack and type of control are separate and independent conshectethod

of attack is an agreement between the supported commander, the JTAC/FAC(A), and the aircratft,
regarding the air cr ecandissconmpletelyineépententmfrthe tymegfui r e me
control In CAS, correlation is the process by which the JTAC/FAC(A) coordinates and

confirms that the attacking aircrew, and/or a tpedty contributor, has acquired the correct

target or mark Correlationis required on each and every CAS attaklethod of attack conveys

the JTACO6s/ FAC(A)Ob6s intent f.dhemethodofattackisr aft p
broken down into two categories, Bomb on Ta{@®T) and Bomb on Coordina{8O0C).

Thesetwo categories define how the aircraft will acquire the target or .n¥amk type of control

can be utilized with either method of attack and no type of control is attached to one particular
method of attack.
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CHAPTER TWO

Summary of Types of Control and Methods of Attack

Type of Control

JTAC/FAC(A) Requirement

Type 1

JTAC/FAC(A) will visually acquire the target
and the attacking aircraft during the terminal
phase of an attack, prior to weapens release,
and assess attack aircraft geometry while
maintaining control of individual attacks.

Type 2

JTAC/FAC(A) will utilize other measures to
mitigate risk while maintaining control of
individual attacks.

Type 3

Method of Attack

JTAC/FAC(A) will utilize other measures to
mitigate risk and assesses that the measures in
place will allow multiple attacks within the same
engagement.

Requirement

BOT

BOC

Aircraft/aircrew will acquire the target or
intended aimpeint using the best method
available.

Aircraft/aircrew will employ weapons on the
specified coordinates given in the CAS brief.

BOC  bomb on coordinate
BOT  bomb on target
CAS  close air support
FAC(A) forward air controller (airborne)
JTAC  joint terminal attack controller

Figure 2-1 Summary of Types of Control and Methods of Attack

BOT and BOC. JTACs/FAC(A)s will state the method of attack, whether BOT or BOC, as part
of the game plan prior to the CAS briéfhese methods of attack apply to all types of control
and all ordnance enfgyed in CAS missionsJTACs/FAC(A)s and CAS aircrews should think
of and use these methods of attack as a clear, concise, effective manner to communicate the
requirements for correlation from CAS aircraft employing ordnaitéective use of BOT and

BOC constructs to clarify JTAC/FAC(A) and CAS requirements for a CAS engagement will

result in more expeditious attacks drelp mitigate friendly fire and collateral damagehe

misapplication of BOT and BOC in tactical scenarios will often result in cfumetween CAS

aircraft and JTAC/FAC(A), increased time to kill, and potentially cause friendly fire or collateral

damage.

A BOT attackrequires thatthd TAC/ FAC( A) 6 s i ntended

i mportant as

t he

target
TALLY/CONTACT/CAPTURED by the aircrew.Coordinate accura@nd precision are not as
JTACOs/ FAC(A)d6s abi

Ity

t o

Coordinates provided in the attack brief must be of sufficient fidelity to provide initial cueing to
the attacking aircraft and be used fordiagpproval If at any point during the CAS

engagement, the attack aircrew is required to gain TALLY/CONTACT/CAPTURE the target,

it is a BOT attack Thisdelivery methods advantageous in numerous tactical situations such as
mobile target sets (whethaasonary or moving); low threat environments that support
continuous target observation by CAS aircraft; situations where controllers are not able, or do
not need, to generate loliarget Location ErrorTLE) coordinates; or when
TALLY/CONTACT/CAPTURED by the aircrewIf a BOT attack is planned based on the
tactical scenaridhen time should not be wasted conducting detailed precision and/or accurate
target coordinate generatiom many tactical scenariosuited to BOT attacks, delaying the
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attack in order to generate a coordinate for BOC employment will increase the time to kill or
result in missed targeting opportunities.

T For BOT missionsonly theleadaircraftis requiredto readbackLine 4 and Line6,
in conjunction with other required restrictionall attack aircraft will conduct read
backs ifrequested by the JTAC/ FAC(A).

A BOC attack is used when the JTAC/FAC(A) determines that the desired effects can be created
against the target with CASrefaft employing ordnance on a specified set of coordindtks
coordinates must be of sufficient fidelity/mensuration to produce the desired effect on the target
and be used for fires approvdf the aircraft is never required to be TALLY/CAPTURED the
target or CONTACT the mark, it is a BOC attadkhe JTAC/FAC(A) does not need to delay the
CAS attack in order to build CAS aircraft awareness to achieve target TALLY/CAPTURE

BOC attack is planned based on the tactical scenario, then unnecegsayre to the threat by

CAS platforms is avoided and time is not wasted conducting targeting confirm@&ieat care

must be taken to ensure that the target location with the required precision and accuracy
determinedinthe o mma nd er 0 s sésantentis ob&ained and snterea isto the
weapon/navigation systenfircrew will not modify coordinates once read ba¢tor a BOC

attack, aircrew reatlack will be from the weapon or aircraft system.

T For BOC missions all aircraftdeliveringordnancenustreadbackLine 4 and Line 6
from their system or weapon, as appropriate, in conjunctitmatier required
restrictions.

10. Introduction to 9Line CAS Brief

JTACs/FAC(A)s will use a standardized briefing to pass information rapidig. 3Line CAS

brief, also-LknewBrasfihg, 09i sixadWieg(BW)anddar d f o
RotaryWing (RW)aircraft. The CAS briefing form helps aircrew to determine whether they

have the information required to perform the mission.

a. L i ne .ThelniBal Point (P) is the starting point for the rtin to the target.

b. Line 2" Headi Mhpeheading is gifer is degrees magnetic from the IP
to the target.The offset is the side of the-IB-target line on which aircves can
maneuvefor the attack.

c. Line 3 DThe distance is givefrom the IPto the target.

d. Lined4 ' T a rEtpwation. Thetargetelevationis givenin feetmeansealevel (MSL)
unless otherwise specified.

e. Line5 ' T a rDegseription. Thetargetdescripton shouldbe specificenough for the
aircrew to recognize the target.

f. Line 6  Tar gEeJTAGFAGA pravides the target location.
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g. Line7 ' Ma Tyke/Terminal Guidance. The type of mark the JTAC/FAC(A) will
use (for example, smoke, laser,IR). If using a laser, the JTAC/FAC(A) will also
pass the call sign of the platform/ individual that will provide terminal guidance for
the weapon and laser code

h. Li ne 8 F.rCardimaldslibiarlisal heading from the target (N, NE, E, SE, S,
SW, W, or NW) and distance of closest friendlies from the targeteters (e.g.,
ASouth 3000).

I Li ne 9 ' Ehggearsthe instructions the aircrews use to exit thettarea.

J- Remarks/RestrictionsSupplies additional information important to the conduct of
the attack.

11. Advantages of CAS
a. Greater destructive power

b. Ability to attack targets that are safe from other supporting arms (i.e., beyond the
range of naval gunfire and artillery)

c. Ability to employ a wide variety of ordnance and tactics

d. Ability to engage moving targets

e. Ability to re-attack if threat environment is permissive

f.  Ability to observe the battle area and engage targets unseen from the ground
12. Requirements foeffective CAS

In addition to offeing many advantages over otlsaipportng arms, CAS also has some very
strict requirements that must beisfad in order to be effective.

a.  Requires local air superiority to provide security for the strike aircraft
b. Requires suppression of enemy air defenses

c. Ground commanders must provide the FACs with a responsive and effective means
of marking the targets for the CAS aircraft

d. Generally requires favorable weather
e. Requires flexible control

f.  Requiresffective tweway communication
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g. Requires a prompt response by the CAS aircraft to the ground commander's request

h.  Requires aircrew and terminal controller proficiency in order to successfully execute
the complex CAS mission

13. Fire Support Coordation Measure§~SCM)

Within their operational areas, commanders employ permissive and restrictive FSCMs to
expedite attack of targets; protect forces, populations, critical infrastructure, and sites of religious
or cultural significance; clear joifites; deconflict joint fire support operations; and establish
conditions for future operation®\long with other control measures, FSCMs and their associated
procedures help ensure that joint fire support does not jeopardize troop safety, interfere with
other attack means, or disrupt operations of adjacent urties primary purpose of permissive
measures is to facilitate the attack of targets, while the primary purpose of restrictive measures is
to safeguard friendly forces.

Restrictive Measures. Restictive measures restrict the use of supporting arms for various
reasons These includéo safeguard friendly forces, protect religious sites, and deconflict fires.

a. No FireArea (NFA). An NFA is land area designated by the appropriate commander
into which fires or their effects are prohibite@iwo exceptions are:

i.  When the establishing HQ approves fires temporarily within the bifrA
missiorby-missionbasis.

ii.  When an enemy foecwithin the NFA engages a friendly force and the engaged
commander determines there is a requirement for immediate protection and
responds with the minimal force needed to defend the force.

e
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Figure 2-2 No Fire Area (NFA)

b. Airspace Coordination Are@ACA). A threedimensional block of airspace in a
target area, established by the appropriate commander, in which friendly aircraft are
reasonably safe from friendly surface firdere are two types of ACA&rmal and
informal.
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Formal ACA Theairspace control authority establishes formal ACAs at the
request of the appropriate commandeormal ACAs require detailed planning
The vertical and lateral limits of the ACA are designed to allow freedom of
action for air and surface fire support the greatestumber of foreseeable
targets.

Informal ACA. Informal ACAs can be established using separation plans and
may be established by any supported commanilieiinformal ACA is an
expedient measure designed to provide immediate, yet tergmanatrol and
deconfliction. As such, informal ACAs are normally shdisted and not as
widely disseminated as formal ACAdircraft and surface fires may be
separated by distance (lateral, altitude, or a combinationevlland altitude),

or by time.

NOTE

ACAs are required read backs wieesargiven.

Formal Airspace Coordination Area
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Figure 2-3 Formal ACA

An ACA is normally established using lateral, altitude, or time separation, or a
combination thereofThe ACA is the primary FSCM that reflects the coordination of
airspacdor use by air support and indirect joint fires.
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I. Lateral Separation. Lateral separation is effective for coordinating fires
against targets that are adequately separated from flight routes to ensure aircraft
protection from the effects of friendfiyes. Lateral separation allows
coordinated attacks against two adjacent targete informal ACA should be
big enough to allow aircraft to operate over the target yet small enough to
minimize restrictions on supporting firdTAC/FAC(A)s can use latal
separation toigide the target area into two or more engagement zovsle
the separation measure may be described by an MGRS, grid line, or
latitude/longitude reference, terrain features have the added advantages of
simplicity and constant visua¢ference.This is an appropriate technique when
aircrews and firing units engage separate targets aircraft will not cross
GunTarget LineGTL). JTACs/FAC(A)s must know the GTLs so they can
prevent aircraft from flying through trajectories.

Forexample: fiStay west of the 62 gridlibe dremaifi west of the rivero

Artillery and Close Air Support Aircraft Lateral Separation

"Stay west of 62 gridline."

Figure 2-4 Lateral Separation of Artillery and Aircraft

ii.  Altitude Separation. Altitude separation is effective for coordinating fires
when aircraft remain above or beldmdirect Fire (DF) trajectories and their
effects. This technique permits IDFs to continue when the aircraft must cross
the GTL. Avoidance of the IDF trajectory and fragmentation pattern is
provided by Astay aboveod ohe istay bel o0\
JTAC/FAC(A) will coordinate with the firing unit to determine the appropriate
entry argument data to use when referencing the firing tables.
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Artillery and Close Air Support Aircraft Altitude Separation

*Remain above 9,000 feet MSL."

5 Artiery
— Maximum Ordinate
— / £.000 feet MSL

Figure 2-5 Altitude Separation of Artillery and Aircraft

iii. Time Separation. Time separationequires the most detailed coordination and
may be required when altitude restrictions from IDF trajectories adversely
impact aircraft ordnance delivery (e.g., mortar trajectofyje timing of
surface fires must be coordinated with aircraft routifpis technique is
appropriate when aircrews and firing units engage the same or nearby targets,
when IDF is providing SEAD in coordination with the aircraft attack, or when
the target is being marked by ID®Vhen deconflicting sortieshe
JTAC/FAC(A) mustconsider the weapons fragmentation envelope and the
likelihood of secondary explosions.

14. Time onTarget(TOT)

Time onTarget isa time at which the aircraft bombs are to impact the target and around which
supporting surface fires can be coordinaté@T requires minimum communicatiorll

participants, air and ground, must understand the time standard in use (Zulu or local), and the
JTAC/ FAC(A) may need to ensure all cb6GRSks are
time is the standard for U&nd allied forcegn establishing a common time reference and for

setting TOT. Strict adherence to timing by participants is required for aircraft saffedy CAS

aircrew is unable to comply with the TOT, the CAS aircrew must inform the terminal lbkemtro

and should consider requesting an alternate TOT that can be achiererdws can update the

clock on checkn with air control/fire support coordination agencies.
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15. Procedural Control Measures

Procedural control measures provide tagyentation to aircrew, align aircraft for the attack
andbr egressprovide separation from othsupporting fires, and provide separation from enemy
air defense asset®rocedural contraheasures includ€ontrol Point/Initial PointCP/IP)
selectionkeyhole,offset direction, anérinal Attack HeadingRAH).

a.

CP/IP Selection The JTAC/FAC(A)selects the CPs/IRmsednenemy

capabilities, target orientation, friendly location, weather, aircraft capabilities, and
FSCMs. CPs and IPs should be visgalgnificant geographic points whenever
possible sahat aircrew can visually acquire them in the event of a degraded
navigation system or GR&niedenvironment IPs are normally located 5 to 15
nautical miles from the target féiWV aircratft.

Keyhole. Keyhole template is an efficient method for establishing an IP in the

absence of control points or when their location does not sufficiently support target
engagemen When CAS aircraft are passed to a JTREC(A) from a CP, the
JTAC/IFAC(A)shod d i mmedi ately pass an AEchodo poi
those CAS players, and then anchor their hold point off of the Echo point with a

direction and distance in nautical mile&ircraft should hold outside the distance

given The standard keyholmethod is to label each of the cardinal directions with a

l etter: A" North, B'"East, C'South, D" West,
radials when cardinalirections are not appropriate (Figuré2 The JTAGFAC(A)

selects the IP based on enemy threatluépes, target orientation, friendly location,
weatheraircraft capabilities, and firrupport coordination requirements.

I. If the tactical situation dictates that an IP north of the target is necessary, then
holding instructions for the CAS playersght sound like this:

Halo-11: Hdmmer 11, advise when ready to copy Echo paind
Hammer-11: Hammer 11, ready to copy O
Halo-11: Ndith 31 10 30, West 088 36.2@
Hammerll: Cdpy, North 31 10 30, West 088 36.20
Halo 11:fiHammerl1, proceed t&lpha 8, angels 15, report established
Hammerll Hdmmerll, established Alpha 8, angels. 16

il. A cardinal directioomaynotalways beappropriate for an IPIn these

situations, any radial from the target can bedu®r holding instructionsFor
example:
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Halo-11: iHammerl1, proceed to the 240 at 8, angels 15, repstablished 0

Hammerll fHammerll, established 240 at 8, angels 16

Keyhole Example
A

Initial Poimt AR

M E
1
D ———— J/r Y, —
Target

Initial Point ‘
2408 |C

Figure 2-6 Keyhole Example

This template allows for unlimited flexibility in IP selection and preclutiesneed to
generate IPs for an entire operational area, many of which may never be used
However, by choosing the keyhole method, the JTAC/FAC(A) will probably not have
a visually/geographically significant hold point on which attacking aircrafocant.

i. Overhead: AFrom the overheadd From t he
over the target area.

ii. For FW levellaydown, or bunt deliveries, the distance required for the attack
should be considered and used in lin€ks The airspace requed for these
attacks does not s olpopexample, & FWrecigsiont he ov e
Guided Munition PGM) delivery run will typically begin about-80 nautical
miles from the target.

iii.  If the aircraft is attacking from an orbit over the targetiatieen Lines B can
be Afrom the owvw3erN/eAadoo or fALines 1

c. Offset Direction. The offset direction tells the aircrew on which sid¢he IPto-
target line they can maneuver tbe attack JTACs/FAC(A)scanuse an offset
direction to ease firsupport coordination, align the aircraft for the attackgress,
or keep aircrews away from known thredist they are not requiredin offset
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direction aids fire suppodoordinationby restrictingaircrews from using airspace on
the side of the IRo-target linewhere there might be a conflict with a GTTLhe
offset direction regulates the attagplkadrant without asgiing a specific attack

heading When given, aircrew are required to adhere to the restriction of the offset
direction.

Offset Direction

“Offset Right” Example

e

@ Enemy Air A
Defense Target / s Target
O =

o

>

Guﬁwrge'[ Line

i i

Friendly
Artillery Initial Point (IP)

PFiot an 1P and a target and connect them with a stralgnt ine. Specify the ofset dinecion 3s elther right orleft. 11iold to
offsetright, 3 In the example above, procead on orio the fght of this line whille Inbound to the targst. Alrerews cannot

fly to th2 left of this ine. An oMsat rastriction appiles from the ime alrerews leave untl they rekease their ordnance or
begin egress.

Figure 2-7 Offset Direction Example

d. Final Attack Headings. JTACsS/FAC(A)s assign attack headings for several reasons:
to increase ground troop safety, aid in aircraft acquisition by the JTAC/FAC(A), aid
aircrews in target acquisition, mitigate collateral damagget laser safety cone
attack restrictions, and facilitate fire support coordinati@ontrollers may employ
FAHs/windows that allow aircrews to maneuver on either side of the attack heading
This gives aircrews more flexibility in prosecuting the targkile maintaining the
required degree of restriction on the aircraft headkigal attack headings are not
issued when there is no requiremend TAC/FAC(A)s should attempt to place as few
restrictions as possible on attacking aircraftinecessary averly restrictive ruan
restrictions often increase the time required to attack, decrease the flexibility and
survivability of the flight, and increase the likelihood of an aircraft not expending its
ordnance because it was outside of paramefdAC/FAC(A)s should limit
restrictions to the minimum required; however, any final attack geometries provided
as part of the CAS briefing in the form of headings or directions are by definition
Arestrictionso and .tAHs sheuldbe gen imincements e r e a d

in 10 to avoid unnecessary comnighe following are examples of briefed final
attack geometry:
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iv.

Magnet i c Fihatastatk heagling 280 0

Magneti c headiFma attackwheadng 2430000 rdénal AR
attack heading 27plus-or-minus 30 degreeso

Use of cardinal/sule ar di nal HammedX makeyous attackifrom
northeast to southwest.

Use of a geogr Mapgeall attacks paradief te theeroemd. e : A

202. MISSION PLANNING

As with allmissions, prdlight planning is critical for success in CAS. The factors involved are
varied, complex, and dynamic. The overall main planning factors involved are:

a.

b.

Mission objective

Friendly situation

Deep, close, or rear ops

Offensivefefensive ops

Ground Combat Element (GCE) scheme of maneuver

Supported unit positions
Attack axis
Control measures

Timing

Enemy Situation

Potential targets

Ground air capabilities

IADS (Integrated Air Defens8ystem) locations/capabilities
Assessment of threat (discussed in detail later)

(). Low
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(b). Medium
(c). High
1. Target Area Study/Chart Preparation

CAS missions require precision and coordination; being familiar with the target area is one of the
keys for successThe first step in planning a CAS mission is to prepare a chart of the AOR or
target area. Use a TPC (1:500,000) or preferably a JOGA2BQ,D00). Plot all the CPs/IPs

that are listed by Lat/Long or UTM grid in the Air Annex of the Air Tasking O(4&i0).

Remember CPs/IPs are easily identifiable geographical reference points from which the FAC can
coordinate a CAS mission and delivercaaft to the targetAt VT -86, allmission plannings

done and publisheah the VT-86 E-brief website All SNFOs shall be thoroughly familiar with

all CAS products and TGT aresgprior to each event

Once in the aircraft, enter each CP/IP under a waypoint so that GPS/INS steering to each is
available. Plot all friendly locationsif given by the DASCas soon as you get therfihis
informationcan change rapidly depending upon the speed of the aawantef friendly forces

So get the latest updates from the DA&Ghe JTAC/FAC(A)

Effective tools for the acrew in CAS are the 1:50,0@Mhd gridded imagery charts. The target
area minimum safe altitud®SA), terrain funneling features, possiblegatlocations,and

avenues of approach (roads, trails, river washes, etc.) should be annbtabedabsence of a
1:50,000 chart, for this syllabus we will use satellite imagery of the target complex to mark and
identify targets pssed by the FAC(A) wai talkon.

Due to the dynamic nature of CAS, not all missions will allow for extensivélighe target area
or map study. However, if aircrews have the potential to4oireeted to CAS missions, being
familiar with regional CAS procedures and potahtarget areas cannot be overemphasized.

It is essential for aircrew to have the information available to them in the cockpit while
conducting CAS. ASmart Packso are commonly
of the mission and the precisiogquired for its execution. Smart Packs normally include target
area imageryFigure 28), 9-Line cards, CP/IP matrix, waypoint plans, frequeplans,and
weaponeering cards.
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Figure 2-8 Shelby Range Rrget Area Imagery with Friendly Forces/Potential Targets

CAS missions in V186 are normallyconducted inthe DeSdo/BullseyeMOAs, Shelby Range
(R-4401),Camden MOApr the Pensacola South MOA. Sequences 2 and 3 in the aircraft
waypoint loads are reserved DeSoto and Pensacola SOoMDA and are not to be changed;
the applicable sequence will be boxed throughout the missiamden MOA sequences
other MOAs if on detachmeare to be constructed per theFlight guide if executing a CAS
event there.Sequence 1 is open for SNFOmyulation, and will be used for setting up the
CP-IP-TGT-ECP sequence after receiviagoint Tactical Air RequesiTAR) or 3-Line.

2. CP-IP Matrix

Once each CP and IP is plotted, build a heading and distance matrix. Take a blank CAS Briefing
Card andist all the CPs down the left side and all IPs across the top. Next, measure the heading
and distance from each CP to each IP and enter it in the appropriate box. This matrix provides a
quick reference for determining the distance from each CP talRac®imply add the IP to

target distance to the CP to IP distance to determine the total distance to the target.

3. Distance/Groundspeed Matrix

The Distance/Groundspeed Matrix is a quick reference for computing the enroute time from the
CP to the target, depicting Tirte-Go (TTG). TTG reflects the time required to fly a given
distance, based on a groundspeed of 360 knots (6 NM/M@7. is thetime at which ordnance

will impact the target, not the time the aircraft will be overhead the target. Because of this, the
aircrew must take into account the effect that the delivery maneuver and bomb time of fall will
have on timing to the targeSNFGs shall be within +/ 10 seconds to thEOT. If unable to

make the TOT within 10 seconds, notify the JTAC/KALas soon as possible.
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